Epileptic brain damage: the role of systemic factors that modify cerebral energy metabolism.
The possible role of systemic physiological changes (occurring secondarily during status epilepticus) in the causation of epileptic brain damage has been evaluated in rats. Animals were anaesthetized, paralysed and mechanically ventilated; sustained electrocortical seizure discharges were induced by the intravenous injection of bicuculline, 1.2 mg/kg. After two hours of seizure activity brains were fixed by perfusion for histology. Physiological variables were maintained within certain limits from the end of the initial seizure phase (approximate duration twenty minutes) until two hours after onset of seizure to provide six groups: (1) Standard: mean arterial pressure above 120 mmHg, no hypoxia or hypoglycaemia, rectal temperature close to 37 degrees C. (2) Moderate Hypotension: mean arterial pressure at 70-75 mmHg. (3) Severe Hypotension: mean arterial pressure at 50 mmHg. (4) Hypoxia: arterial oxygen tension at 50 mmHg. (5) Hypoglycaemia: non-fed animals, with blood glucose close to 3.0 mumol/g. (6) Hyperthermia: rectal temperature at 40 degrees C. Microvacuolation and ischaemic cell change were identified by light microscopy in scattered neurons in the cortex (principally in the outer layers) in animals in three groups (Standard, Severe Hypotension and Hyperthermia). Similar neuronal changes were seen in the hippocampus (predominantly in the h1 or Sommer sector) in the Standard and Hyperthermia Groups. It is tentatively proposed that neuronal damage in animals with unrestricted cerebral oxygen and glucose availability is due to oxidative mechanisms in cells with excessively enhanced neuronal activity and that lesions caused by failing energy production do not appear until severe degrees of hypoxia are reached.